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Abstract

Background: Clinical research is essential for medical advancement but contributes to
carbon emissions through activities such as travel, data management, and laboratory
processes. As healthcare systems move towards net-zero targets, there is a growing need to
understand public awareness of and attitudes towards environmental sustainability in
clinical research. Public and Patient Involvement (PPI) can enhance the relevance and
acceptability of research, however there is limited evidence on how best to co-develop tools

to assess public understanding of sustainable clinical research.

Methods: This study is a two-phase protocol. Phase | involves the co-development of an
anonymous online survey with PPl partners through two structured workshops. Survey
themes, topics, questions and format will be agreed collaboratively, and the co-
development process will be evaluated using qualitative data collected during the
workshops. These data will be analysed thematically, using Braun & Clarke’s (2006)
framework. Phase Il involves distribution of the survey to clinical research, patient and
public networks using an online platform. Survey data will be analysed using descriptive

statistics for quantitative data and inductive content analysis for qualitative responses.

Discussion: This study will generate a co-developed survey instrument and provide insights
into public understanding of sustainable clinical research. Reporting on both the survey
findings and the PPl co-development process will inform future research and support the
development of sustainable research clinical practices.

Keywords

Online survey, sustainable research, environmental impact, research emissions, Qualtrics,

public and patient involvement
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Introduction

Clinical research is essential for facilitating medical progress, through the development of
new medicines, the generation of medical knowledge and improvements in healthcare
systems and patient outcomes.! It provides critical evidence regarding the safety and
efficacy of treatments and interventions, contributing to improved standards of care.?
However, clinical research and healthcare activities can generate substantial carbon

emissions, through a range of operational and research related activities.

Systematic reviews have estimated that global healthcare systems contribute approximately
4-5% of total greenhouse gas emissions.? A similar review, estimated emissions from
healthcare systems accounted for between 1.5% - 9.8%, with a mean ratio of 4.9%.4 Clinical
research studies, like clinical trials, can generate significant emissions, for example the
CASPS trial and PRIMETIME trials, produced and estimated 72 tonnes of CO2e (carbon
dioxide equivalent) and 89 tonnes of CO2e, respectively.> Emissions associated with clinical
research arise from activities such as sample collection and storage, data management,

participant and staff travel, and the use and disposal of laboratory materials.®

The increasing contribution of greenhouse gas emissions to climate change presents a
serious global challenge, with well documented impacts on environmental stability and
extreme weather events.” Identifying and mitigating contributors to emissions across
sectors including healthcare and research is therefore an urgent priority, including strategies

to reduce them.

As healthcare systems globally commit to net-zero targets,®° understanding public
awareness of sustainable research practices is increasingly important, as a key driver to

implementing positive change in reducing healthcare — and research-related emissions. Key
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87  stakeholders, including patients and the public, are fundamental to the development of
88 these practices. As such, this study will include patient and public involvement (PPI)

89  partners, to support the co-development of a survey tool exploring public understanding of

90 sustainable clinical research.

91 Aim and objectives

92  The aim of this study is to co-design and co-develop a survey to investigate public

93  understanding of sustainable clinical research. The objectives are to:

94 e Recruit public and patient involvement (PPI) partners and co-develop survey
95 themes, questions and format.

96 e Distribute the co-developed online survey to members of the public

97 e Evaluate and report the PPI co-development process

98 e Analyse and Report the survey responses

99

100 Methods

101  This study comprises two phases outlined below and summarised in Figure 1.

102  Phase 1 Co-development of online survey

103  The survey will be co-developed through a structured process with PPl partners and is

104  detailed below.

105  Co-development Process

106  The co-development process will involve two workshops with PPI partners. Proposed survey

107  themes/topics will be provided in advance to support discussion (see Table 1).
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108 Table 1. Proposed themes for discussion during workshop exercises

Theme Topics

1 | Awareness and Understanding * Knowledge of what clinical research is and how it works
of Clinical Research * Perception of the importance and benefits of clinical research

2 | Willingness to Participate in * Factors that influence accessibility/decision-making (e.g.
Clinical Research research location, use of digital tools, travel)

3 | Instrument to assess ¢ Adapted environmental concern scale (to be agreed between
environmental concern researcher and PPI partners)

4 Environmental Concerns in * Views on reducing waste, energy use, travel emissions, and
Research resource consumption in research

* Level of concern about environmental impact from healthcare

and research

5 | Understanding of the * Awareness of environmental and social impact of clinical
environmental impact of clinical research
research * Perceptions of what makes research "environmentally
friendly“
6 | Equity and Access * Views on whether practices (e.g. remote participation) help or

hinder inclusivity

109

110  During Workshop One, the survey topic and proposed themes, and initial generation of
111 open—and closed — ended survey questions will be developed. Feedback from Workshop
112  Onein the form of transcripts from audio-recordings and written notes will be analysed and

113  inform the drafting of survey questions and formatting for Workshop Two.

114
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115  Workshop Two will focus on reviewing and finalising survey questions, content and
116  gathering evaluative feedback on the co-development process. The researcher will then
117  analyse transcripts and written notes from Worksop Two to draft the final survey and share

118  with PPI partners for final feedback and approval. PPI partners will then contribute to user

119  testing before survey distribution.

120  As well as the feedback from the workshop discussions being used to inform the survey

121  design, the evaluation feedback will be analysed to report on the co-development process.

122 Consensus Process

123  Astructured consensus approach will be used, drawing on a simplified ‘card sorting’

124  method. This method was traditionally deployed as a method to structure the navigation of
125  web pages but has been adapted to priority-setting in healthcare research.'® PPI partners
126  will propose questions, which will be discussed, grouped into themes and prioritised

127  collaboratively during the workshops. Multiple rounds of ‘card sorting’” may be used

128  throughout the development process to finalise questions and design.

129  Recruitment of PPl partners

130 PPl partners will be recruited through the University College Dublin Clinical Research Centre
131 (UCD CRC) social media channels, the UCD PPI Ignite Network and if required, the National
132 PPl Ignite Office. Experience in clinical research or sustainability will be desirable but not a

133  requirement.

134  All PPl partners will be provided with an information leaflet and consent form for participation
135 in the co-development research exercise (see supplementary material one for PPI partner PIL

136  and consent form).
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137  Sample size calculation

138  We will aim to recruit 6-10 PPI partners to support effective discussion and representation

139  during the co-development process.

140 Data extraction

141 Workshop transcripts will be imported into NVivo for analysis.!* Two researchers will

142  independently code a subset of the data to establish consistency and reduce analytical bias.
143  Data will be analysed thematically in NVivo,'! using Braun & Clarke’s (2006) thematic

144  analysis framework.'? This framework incorporates a six-step procedure for analysis of

145  qualitative data:

146 e step one involves data familiarisation,

147 e step two involves generation of initial codes,
148 e step three involves generation of initial themes,
149 e step four involves reviewing themes,

150 e step five involves defining and finalising themes,
151 e step six involves generation of a report.

152  Data Analysis

153  Analysis of the co-development data may be subject to researcher bias. As such, measures
154  will be taken to reduce bias and ensure inter-rater reliability. This includes the first

155  researcher (DK) and a second researcher independently analysing a section of data as a pilot
156  exercise, to identify discrepancies or issues in the analysis and coding process. A feedback
157  loop and continuous monitoring will then be employed to address iteratively any deviations
158 in coding.'? The first researcher will code the remaining data. The researchers will then

159  engage in peer debriefing, where they will meet to discuss the remaining data and
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160  associated codes to identify any substantial discrepancies.'®'4 This method will be applied
161  across both workshops. As such, Workshop One data will inform the development of survey
162  questions for discussion at Workshop Two. Workshop Two data will inform finalisation of
163  questions and formatting, resulting in a final survey reviewed by PPI partners.
164  User testing
165 PPl partners and peer colleagues will contribute to user testing of the survey prior to
166  distribution. In particular, survey accessibility, access and navigation will be key

167  considerations to ensure there is a high degree of usability.

168

169  Phase Il — Survey methodology and distribution

170  The online survey will be used to:

171 e Assess public knowledge and understanding of clinical research including
172 awareness of environmentally sustainable research practices

173 e Explore public attitudes and beliefs regarding sustainability in clinical
174 research

175 e I|dentify information needs related to sustainable research practices

176  The survey will be anonymous and hosted on Qualitrics as a secure, UCD approved, survey
177  platform. Participants will be informed that survey responses will be anonymised and that
178  no personally identifiable information (Pll), including IP addresses and contact information
179  will be collected. All data will be stored on UCD servers in accordance with institutional data

180 governance policies. This will be enabled and communicated to participants.

181
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182

183  Survey Participant Population

184  Survey participants will comprise members of the public with links to clinical research
185 networks, clinical research facilities, patient/charity or advocacy organisations associated to

186  clinical research.

187 Recruitment

188  Research participants will be recruited through multiple channels, including:

189 e clinical research facilities (CRFs)

190 e clinical trial networks (CTNs)

191 e clinical research centres (CRCs)

192 e public and patient involvement (PPI) networks

193 e national organisations, such as the Health Research Board - Trials Methodology
194 Research Network (HRB-TMRN), Cancer Trials Ireland, and associate groups.

195  Colleagues within the above-mentioned networks will disseminate the survey link to

196  potential participants. Direct contact between the researcher and survey with participants
197  will not occur. A snowball sampling approach will be employed, whereby participants will be
198  encouraged to share the survey link within their network.1>

199 In addition, the survey will be promoted via social media platforms and at public

200 engagement events. A QR code and brief study description will be provided to enable access
201  tothe survey.

202

203  Informed Consent

10
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204  Prior to accessing the survey, participants will be provided with a PIL and a consent within.
205 Consent will be obtained by requiring participants to indicated agreement with a series of

206 consent statements before proceeding to the survey questions (see supplementary material

207  two for survey participant PIL and consent form).

208  Sample size

209 The survey sample has been estimated using the online Raosoft

210  (www.raosoft.com/samplesize.html) calculator. Assuming a 5% margin of error, confidence
211 level of 95% and response distribution of 50% were chosen, a minimum sample size of 377
212  respondents was estimated for large or unknown populations. Given the descriptive aims of
213  this study and the use of non-probability sampling, the sample size is intended to provide a

214 robust overview of public perceptions rather than population level estimates.

215  Inclusion and exclusion criteria

216  Adults over the age of 18 with access to the internet will be eligible to participate. Non-
217  eligible people include those under the age of 18, those that do not have access to the
218 internet, or those who are non-English speakers, as the survey will be provided only in the

219  English language.

220  Strategies to minimise bias

221  Survey based research is subject to several potential sources of bias including response bias,

222  sampling bias, non-response bias and order effects.

223  Response bias will be mitigated through the co-development of the survey content with PPI

224 partners ensuring the language is simple and clear, accessible and avoids leading questions.

11
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225  The survey distribution approach will ensure a wide pool of potential participants are

226  reached and respondents are anonymous which will further reduce risk of response bias.

227  Sampling bias will be addressed by distributing the survey through various clinical research
228  and public facing networks and by using a snowball sampling approach to extend reach

229  beyond initial distribution groups, increasing the random sampling.

230  Non-response bias will be minimised by designing the survey to be concise, accessible and
231  compatible with screen reading software. As this is a web survey, non-response bias is
232  unavoidable for those who experience difficulty with technology and online accessibility,

233  however measures will be taken to ensure access for participants is as easy as possible.

234  Order effects will be reduced by randomising survey questions where appropriate, except

235  where question order is required for logical coherence.

236 Data extraction

237  Survey data will be exported from Qualtrics for analysis. Quantitative data will be analysed
238  using descriptive statistics within Qualtrics. Qualitative free text responses will be analysed
239  using inductive content analysis.'® Automated text analysis tools (TextlQ) will be used to
240  support data organisation in Qualtrics to code the data. This approach is suitable for

241  analysing text-based data where you are not making pre-determined assumptions about the
242  dataset, as well as data that is unknown or not previously researched. As this survey will

243  generate new data regarding an unexplored topic, it is the preferred approach to take.

244  This approach differs from a deductive content analysis approach, where the researcher
245  utilises predetermined codes and/or a previous conceptual framework to analyse data.

246  Inductive content analysis takes a multi-step approach, including familiarising with the data,

12
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247  conducting multiple rounds of coding data iteratively, followed by synthesising and

248 interpreting the data.l” To reduce bias in this process, a peer analysis approach will be

249  taken, where a second researcher will similarly code and interpret the data to ensure

250 validity. If there are discrepancies between the codes generated, both researchers will

251  discuss and resolve as appropriate. If required, a third researcher will be utilised to resolve

252  discrepancies.'34

253  Survey reporting

254  The checklist for reporting of survey studies (CROSS) will be used to guide transparent and
255  standardised reporting of the survey findings.'® The CROSS checklist comprises 40 items
256  across 19 sections and was a checklist developed through consensus of experts, via a Delphi

257 method.?®

258  Ethical considerations

259  All participants will be provided with: Clear, lay language information regarding the study
260  prior to participation. Participants may withdraw by closing the survey, however due to the
261  anonymous nature of data collection, once responses are submitted, they cannot be

262  withdrawn. No personal data will be collected. Any personal information voluntarily

263  provided via email correspondence with the research will be deleted following resolution of

264  the query.

265 Confidentiality and anonymity will be maintained throughout the study. Survey responses
266  will be anonymised at the point of collection and all data will be stored securely on UCD

267 servers.

13
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268  Ethics Status
269  Ethics approval has been granted for this study by the University College Dublin (UCD)

270  Human Research Ethics Committee (HREC) (reference LS-25-52-Keegan-Doran).

271  Study status

272  This study is at the recruitment stage for PPl partners.

273  Study timeline

274 PPl partner recruitment and workshop write up (estimate ~ 6 months)

275  Recruitment of PPI partners will take place for approximately one month. Two workshops
276  will be held soon after over a one-month period. Following this, data analysis and write-up
277  of data collected during the workshops will take place over two to three months. A

278  manuscript of the development workshop exercise will be written up over a two-month

279  period and submitted for publication in a peer-reviewed open-access journal.

280  Study participant recruitment and results write up (estimate ~ 5 months)

281  The completed study survey will be distributed for 3 + months, or until the recruitment
282  target (n =377) is reached. Results from the survey will be analysed and written up for

283  publication in a peer-reviewed open-access journal over a two-month period.

284 Dissemination

285  Findings from this study will be disseminated through publication in an open access peer
286 reviewed journal and presentations at relevant academic conferences and meetings. Results
287  will also inform a subsequent larger study that is examining the sustainable nature of clinical

288  research practices.

14
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289  Discussion: While research has been conducted in recent years to understand the
290 environmental impact of clinical research activities, there is limited data and evidence of
291 public knowledge and perceptions of sustainable research practices that could address this
292  impact. Online survey research offers an increasingly common method for data collection of
293  public perspectives, due to advances in survey software, data security, and online
294  accessibility.?° They facilitate efficient survey design, data collection and analysis and may
295 achieve favourable response rates compared with traditional survey methods particularly
296  with larger samples sizes.?!
297
298 Development of this online survey will be strengthened by the inclusion of PPI, an
299  established research approach, that will ensure rigour in survey instrument co-
300 development, through co-design and user testing. Evidence suggests that PPl can enhance
301 research relevance, quality and impact by incorporating lived experience and public
302 perspectives.?>23 Additionally, it will ensure that survey content, language and formats are
303 accessible, meaningful and reflective of public priorities, rather than only academic or
304  institutional perspectives.
305 The findings from this study will inform of public understanding of sustainable clinical
306 research and inform the method and output from a PPl co-development process. Limited
307  public awareness may indicate a need for improved communication and education, whereas
308 strong public concern could support prioritisation of investment in more sustainable
309 research methodologies and infrastructure. The resulting findings may also inform
310 institutional policies, funding decisions, ethical guidelines, and sustainability strategies

311 within research organisations. Additionally, they will further inform future research

312  activities for a larger study looking at the development of sustainable research practices.

15
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